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(54) PRODUCTION OF DIESEL GAS OIL 

(57)Abstract . , 

PURPOSE: To obtain a process for efficiently producing a diesel gas oil reduced in the content 
of sulfur compounds and aromatics from a hydrocarbon oil. 

CONSTITUTION: This process comprises the steps of bringing a hydrocarbon oil comprising at 
least 80wt.% fractions having a b.p. range of 170-390° C and aromatic hydrocarbons into 
contact with hydrogen in the presence of a hydrogenation catalyst to reduce the content of 
sulfur compounds to 0.05wt.% or lower, removing the gas from the hydrogenated oil, and then 
bringing the oil into contact with hydrogen in the presence of a catalyst comprising a support 
comprising a clay mineral consisting mainly of Si and Mg and, supported thereon, at least one 
metal or Group VIII of the Periodic Table to reduce the content of aromatics. 
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[H#«l] 8Mi#l 7 0~3 9 0'C<Ofi#S:8 0SS 
•TS^^K^a*. 7j<ifi{bft4«<D#£T, TkStfcJgS&J* 

vi i i m&mttimztttemcDtf&T. *mt&M 

BSU!©§£tffl*StiUl] 

[0 00 1] 

[&l£±©£Jffl#^] *^l±^ft*^**^SiESS{t-& 

^tB?§&{b^©-^s© , >&<'" ,: r — tf>m?s«z> 

[0 0 0 2] 

5$fb-&%©-&*so. 4~o. 5gi%<of-r- if;vs 
fSfc^itbTSfco l*»u iS¥s srt©nsifi3g©3t 

#Ofc46^. 7 s * — K;l/*Sf3ff^ c t'ON0x *5«fcT>1f&^ 
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[0 0 0 5] C©Xj£Ktt*at-£fc«>lCs -tftfv'fhS: 



ic43V"»T7W(5fl:»»SJ£* 5 flf»<-*. @?*e^©7j<mfb 
olWWK^-rftfc** **{b#8»tt*MilM-r*<&B 

[0 0 0 6] WBBBB6 4-6 6 2 9 2^»te«, #fit 
^©SS*^ 4. 2 0-2 4. 30tvyxhn- 
10 A, ->U*/7 , ;l/5-tJt*^*< fc"fc2 50YSH£*5 
Hell VI I Ifl»^*S#LfcMME*fl3^T** 

2 3 7 3 9^«»C«, *ffi«?<0fi«««2 4 . 6 5* 

)^ti y ±Ste«o*»* 1 7 y * ft 

it y ±m&m<&£iim*mmffi<D 1 . 5 is* 9 * 
t-rsjas^ofc-tf*^-!' buimv 1 1 imn&m* 

20 SJ$LftM<«fe«ttf^^*ffl^^ft7k^<b5!i3aj£^B8^ 

(b-&%. ^{b^fc**<tt»©««*tt4>*** fro 
[0 0 0 7] bfrb£tf£>£n?>©73iST*t±, M^M^ 

te&#r*WBtfl:*1fc «*{b^fc<fcSJttJ*©tt*© 
ft 4*>ft3S fc b T**ftigtt t ^ ? MHjfttffe o 
ft. is»?S07k^{b5WK*^bT&5ga©»^W 

30 [0 0 0 8] «St*fb-&%ICD-&^S%{gM-r5ft«6 
©ft3l?&ffii: bT, f-f- lf;i/«?a+©80S{b-&$!s©-& 
^S^ro. 0 5SS%lXTtc{gM-r«ft*i>»ii. *■$*»«» 

^siabft7KSfi{b#yi;£r*TV\ #Kfei§©c&#:&*isb 

ft 3dORfl:«Ha*ff 5 ^SPI*JRItaa*j* 36i«SBK« tit 

t/^ (^PJT 5-3 9 4 9 2 ^$8. ItP^ 5-786 

ffitf-i-ftmtii-z nrir^ft** o ft. 

[0 0 0 9] 

40 it^^aiR<b^9t»T«Btt*i t lB<» BWtfb^W - 
J f»g|gfb'&%^ ; 5:'^A,fcJ^{b7j<^T*^©^#SlKfb7k^ 

*lSfnj^{b7K^^G{b-rs7j<^{bS14^ii5< . ^o 7 j<^ 
ti:, B5Mib-&%lt3J:i>-^S^b-&®(D-&^fi(0'>^i,>7 :f 

So 

[0 0 10] 

so ^Si*-rsft«)SfiSW^Sfeft^. S i , Mg^ri; 
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sffctffiw^v i i i m&m*ttm i^itum 

fc. 

[0 0 1 1 ] ffc^lp. *5KBtt, 1 7 0W± 

3 9 0 'CWTOe^^ 8 0R«%fcLtS#* frOE5St{b 

©*gi{i^®afr£a*xfiR#*6**-f*s— lit « 
s^w-rsfiwofc < fct-stoigv i i i&j&js* 

[0 0 12] *^l±s Ig-XgTti^fcLTJ^tokili 
*u fHIit-tiii: LT^#&{b£*DzK^{bE£;tf 

gtffcS. CODfc*. Sg-IgT-BSfbTkiSt 7V€-7 
Cft^fftiT^ SIHXST'OSfiSftttWtoaSfcS'h 
RgKfcfci&So 

[0 0 13] ffl#<D:a£JBft6J&. tfifc*- 

sg-xs^ 6 ?>mmi* t o . 0 5si % tTFS * 

nSBSSlt{k'&%<0?'c46, 3§#f&{b-&*&l©7K^{b£JSli+ 
#T*a*fc* '>*<tfe-IO^VI I iB^Jl^fi 

^©TkiStfbs^tfs^fc^Trscfc^iimu 
[0014] ^n-pfflu^KftTkig^ajft^i 7 o 

1CW± 3 9 0 "CWTOSftS: 8 0 HS%«±. »* L < 

Ii9 0 Hfi%J-X±-&^ jboflKftffr&^fc * tfSSSBHk 
dMHiO. 5~2. oss%. 359m<t-&m(os& 

S^5 0SS%J^T> »*U<ttl 0S~50li%T* 

[0015] ^{tTk^tbTt*. mtf, mm<onE. 
(fcc) fcfctmeft-sgffites 



5SHiftfl?itfWe>n&. c©tpT% Jg?*©#ffsgiiic 
i K>% fctiSSaWk SSfii)Sfi4»S? (FCC) 

So 

[0016] *^o^-xg©7k^{k5asjS*«s $? 

$L<«2 8 0 — 4 5 0°C. £ <blcft $ b < t± 3 3 0 ~ 
4 2 0 *C. b<« 350 — 400 °CCD$MT-& 

-jLm<o*m<tmmi&&ti±R&m¥-i%&m (wab 

T) OCtToJ?.. 

[ooi 7 ] &-i:n<D7m<tmm&t}im s l < a 1 

~20MPa. £5fc:$?3;L<«2~l 5MPa. St. 
L < « 3 ~ 1 0MP a<DSSaT-;fe&„ 1 M P a <fc *3 

<fii/^§-&fctt> SS^{b^BK0^*S*+»tcffiSg-r*c: 
fct±EIIT*;&5. — #x *&g£LBciisffiic-r3fcS{iiis 
gtf£;*;fcfc3o &*5. ccw>^S- Xg©7.k^fb$a 
20 SJE^ji:a*^H'0CfcT*fe5o 

[0 0 1 8] Jg— XS05»eHl?S©«ifSS (JS^iS 
SL LHSV) t±l ~1 0 h"' tf»SL<, #1C3~6 
h-' jb^SL^^HtrfeSo SI— X^zkig/rfcttli 3 
0~600Nl/IAWSt<> #|C65~5 00N1 
/ 1 jb<»£Ll/>SBffl-e*5. 

[0019] jB-xa©7k*ibjaa««ti:bTa:x 5» 

CfctfT'^So 0U*.fcf> 7;l/57% 7\ 
*i)7fX ^ V^'X^V, a/^Vh, ^-y-ir;l/^^ 

fb%*fc«^-ne)<Dg-&«i<o^"e#i£T'^ s 0 

[0 0 2 0] *«MOJB— XSTti, --y^r 

* y fc LTSfif Uft««*Sif''* d fc 

T3~20gI%»SL<, ^e,lC5~l 5Ii%0 

(Kfffi^HoHS, rao^s<ot©t,-&ty) o^-ftiT 
so [0021] m~JLm<07mimm&.fc%<DBy£.im%. 
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JBbTfcJ:V\ 

[0022] *5aB«fg-xa<D7k*ft«iafc«t 

a^OBBtffc^*<o****o. 0 5M%ttTlct* 

«»t<fc£»«&*#«l±#S b < tt 0 . 0 3 
TtfcD, S&lcjffSbOiO. 0 2St%«TT* 
0. ^t>£?£b<ti0. 0 1 5SI%«TT^So 
[0 0 2 3] »— XBTzWRflAHbfc*. ^IST 

l^lgfcfctt ta*^»* b < 2 0 0 

~4 5 0"X:. £6l*:#*b<l;J:2 2 0 — 4 0 Ot^ St> 
#£L<& 240—37 OICOttHTfeSo EE****— 

ttl-20MPa, 2£lc£?£b<te2~l 5MPa, 
«*>W$b<li3~l 0MP a«t^5o 
[0 0 2 4] JB-njHO*fX*»0»«SW:x #£b< 

[0 0 2 5] »^XHO*fX-fe/<W 

ftt**ift&*3ff^ k t fc**fbl««0*fiET. * 

[0 0 2 6] SHXSfcfla^^5**tt>0»a*** , *S 
UAbV 7jc****x*fflv^»&J«:«, BHkzfcJRiBtt 
jp2 0 OOfHSp pm«TOt<OTS5o COBSEffc** 
Sttttl 0 0 0*»ppmttTOfe^»*t<x 5 0 
0 p p mttTO t,©*^ 6 t»i U < s 3 0 0*9 
p p mtTFOtO^tjifS U,\ 

[0 0 2 7] *^©^igt*ffli^nsttiofi* 

Oi*»tt, S U Mg*±*»if««i±St«T* 
*#, «*tf, («*ffllJi. WlMfc SPtt^AS 

Si. AK Mg, F eH^^»^*rS^ 0 s B MO^7K 
[0 0 2 8] gtttttttttt. S i fcO*rtEraffif*ffifc 4 



s 0 s i 04 eaffif*^sii3ibfc«^*jgfiK'r«t><D«:* 
^1-5p seac s i 04 egffi#tf i *7cWfcai«&^ 

10 [0 0 2 9] tt±SE«JO*»»tt. JBtt*fifi*#ofc:7 

^Da»a^64So 7^Di8sii, s i o 4 

tfTO«fc#A/£Mf**k* A 1 s Mg9t0tf6E 
ffib^cjEAffi(*^¥ffitt^MA,^Affi*JBJ:9as 0 A 
l(Mfc«Et54i^*Vtf±fcbTMg*f«fct 

g (0H) 2 ) £H*<D«l3S*j*-&. 3-XffifttH (t 
rioctahedral sheet) £&£ 0 A® 

*Wc#«E-r«*K^*vW±i:bTA l*ft«i:-r« 
3flBO-Y*>*0**I*. COJitt*7*^h (A 1 
20 (OH) s ) tRiao«Bfi*«f"Bx 2-ABBttH (d i 
octahedral sheet) £%:Z> 0 2— A® 

{tti^sffi-rs^js^vw: 3 -Affiwi4nc#£-r 

[0 0 3 0] 7>r nSSffi^iW^lMi: ITti, 

c k AHfMiw i s -mm* o fc 2 jmbb 

2 00E3ffi*»teAffi#Ji#1?"VF^-y^«fc*3S 
nfc3Ji*KM6*. 2»«Bft*»O7-f0SII«0f^ 

30 [00 3 1] tt±SE»«D*SP»« C o It 

[0 0 3 2] ^OSHmfeV^Tfflt^nSM 

tt±K«-e«s. ccTSi, Mg*i«»t«ft± 

O, feitf*. *WlkbT^<fiFSEr*HttBfcWb 
T> bTS L Mg#l«g«J:Cf2* 

[00 3 3] Sfe. *WBlc*V^Tffl^*S is Mg^: 
f*Wfctt^;l/*. ^h^K 
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[0 0 3 4] ft^#«Wfcfe^Ts tt±ffi«lC-r* h3 
[0 0 3 5] ^S^lC&^T. fi*teffl^«S U Mg 

N azx (Mgs-x ) [S i 4 ] z O20 
[0 0 3 8] X^VlM Hi3-ABMMOMg <DV 

d-V^jlfflfc^MeE-TSo CON a>f*Vl*>f*VSE8lRr 

T\ xOittI»0-li«T*5. 
[00 39]*5H8tffiMSi, Mg*±a»tt5 

m**SH;*vk:£&bT*>< 

b < « 3 0 %W±> 2 £ b < U: 5 0 20 
%tt±> ? 5fc«ft»* L < 8 0 %fi(±T$5o 
[0 0 4 0] Scfc. «BWO/jN*lf*±il*T«±, ^ 
3£|<DSlSft*!!Sfc:£ t)T^^*— h (de 1 ami n 
ate) S*«ffi«l*ilWc**SCi:3Wff*U^. Kftl 

ajc»sbv«tt«jm. mot *tnfc uvi. b 

ttttfc*. «S±mfcO»*L^*0B»H:5 0 m 2 /gtt 
±, «&te#$L<ti 10 0m 2 /gtt±6 0 0m 2 / 
gJttT. *6te. Wc#Sb<ttl 5 0m 2 /gJH±5 
5 0 m 2 /gfitTTfcSo 

[00 4 1] Sfc***:/jE»m**JJ§LT. «*0$&J 30 
«*>f > 3 VbT/iHIft'&Wfc bT tit 

3c5£tt. lllSOb^;fr£7;Va:K 3Tft-i£<D 

[0042] *^o*=n»fcfflif^6ftSftttKk:W:. 
^Tt»*v% /Wv^tlttti: <telWIBU:ftif^ 

>fy^-*«^*i*, fifttOS i, Mg 
■Tfttt±K»OS9*a: 2 0li%£(±9 5««%ttTtf 
#£b<. 4 0M%tt±9 0Bl%ttTtf S6fc»S 
b<. 5 0JM%W±8 0K«%aTW«6JcWlc»S 

bi\> 

[0043] j«a!j*ttiiWT*>n*e*o*j56TfT5 c 
fctft?*«. wt bT. »mb/ss. fr*«a!#wf& 

gti 2 0 0 1«± 8 0 0 t«T*^ L < , 4 0 0tfil 
±6 0 0 , CttT#«&fc#$Llr\ so 



[0 0 3 6] Si. Mg«iJ8»J:t«ft±ll;»04* 

fctt±K««:^SJtft:'&«"P»D. ifcWJftfl^Sn 

[0 0 3 7] 
(OH) 4 • nH 2 0 (Si) 

[0 0 4 4] *^OS=Iit'ffll^n5»!»Cffl^ 
t>n^mv I I Ift&JHti. SWM^V I I IS£lCJl 
-rS^St^TT'feS^ #£b<&Ni. Ru, R 
h, Pd, PtTR b<fc*N i s Pd, 

PtTSOs Wlc#$b<t±PcK Ptt^So Ctif) 

JB^TfcJ:if\> fc<fcP t £Pd*S-&bTJBv^e:i: 
WMF* bv\> 

[0 0 4 5] cn^O&JlOgj^gte. S-^O^M^o 
l^T. $f£b<t±0. 0 5S1%«±10S1%KTT* 
J&tK $e>Jc»Sb<ti0. 1S1%J^±5II%KT 

>f*vS5«ffi> fcfc*tf«{b 
»s BONK. BfttttL ^nuTV5vaW**H«m6*f 6 
nSo ^ffifi«F?£T*«^»ff^o*;i/^-;l/fk-&%^ 
»SL<fflt>5n«. ftll©ffl»ttfl#0*a!«k:ffo 

[0 0 4 6] *sswo»=njBfcffl^6n*««tte«:iB 
v.i 1 iiiittwat, #ao^a7aR. 

S!79RfcJ\ B. P. Ga. Ge. In. S n. Bit** 
3o Jff*b^a»7C*l±S c. T i. V. Cr, Mn, 
Cu. Zn, Y. Zr. Nb. Mo. A g N La. 
*y^K3RM©#7C*. Hf. Ta. W. Re. Au. 
Ac. r^^y^f K*WO*7aRT**. cti&OTciR 

[0047] cn^^7tlti-i3lo^, ss^ari 

ffi»o{b«**HJWC**« S^n^a^bTt*. 

fzMtmvi I Iffi^MOS^OIH^ti. £"5&*Jfcfc: 
ffi^bT^<t<. [HBf&cg&bT£>£l\, 

[0048] *&m(om=j:mT-m^zn%Mm±, m 
®j$.mm*fioo «*«*tt2 5 oica±6 oot 

«T^»*b<. 2 7 0t«±5 5 0TCfitTtf«6»c» 
*b<. 2 8 0 , C«±5 0 0 , CWT^^^tc1fJc»^b 




*T**i?iM7C*fT o CtWftH bl\, StzUSLH 2 0 0 
rtt±5 0OWTtf#$b<. 2 5 0*CU(±4 5 0 "C 
«T*^e>fc»Sb<, 2 8 0t«i4 0 0t«B^ 

[0 0 4 9] &5ffl<om=JM<0&M<tX!MM8Lli& , £ 
L<«1 50~370-Cs <*e>lc$?£b<«200 — 3 
SO'Cv Sfej!fSL<li2 2 0 — 3 4 0'C©$EBT'$. 

[0 0 5 0] mHX5g«0zk^{b«iSjE*li. »* b < It 
l~20MPa, L<«42~1 5Mpa. & 

*>£f£b<f±3— 1 OMP a©SIT*fe5, *?.tC^H 

fc*;. ii=X;g©7.kiSt 

[0051] ^Hig©5j*sma<o«*&s (?s^p^ji 

LHSV) tiO. 1-1 Oh-'*'!fSL<, 
$?S;b<«0. 5-5 h 1 T'&tK ££M$li:#i:b< 
li 1 - 4 h ' <D$EHT*;&5o S=lSO*lg/»ltt± 1 
00~2000Nl/ltf}fSt<, ;* CfcJfSLOi 
200— 1 500N 300— 1 000N 

1 / 1 b^SBHTi&S. 

[0 0 5 2] *5|B^©^HXgT-?f*>n5^{fc7j<^S* 

(o5smmt&mo7km<tJ5m t a, *iR<fc#»*«iiH b 

T&tk ?C,lC»SL<«5SS%«TT*fe»3. ££tc 

b < tt 4 Si%OTT'$5, 
T'55&te{t&9n*tti-$. b < « 1 0SS%JWT\ 
b < It 5 f»%WTfc««f *. 
[0 0 5 3] 

[0 0 5 4] (Hlfi&WI 1 ) ^HXigOTK^fbSaaM^^ 
WTO-t^tWiULTc,, -SfRXr-J^VJ b (I ON I 

te-t, *»fc*iiittss£a) 3. 5ummr 
is^-vi^Tk.mmmcAnm.WLZ.tfz sot, 2 h 

», «e*bfc. C©X^7Vt^h£IfJft£bTfi4&* 




(6) Hlf 8-2 83 7 4 7 

10 

-•vfh (D I SPERAL, CONDEAiD 
L*<*oTjfffijaS!U n.f£&, 5 5 01CT'3hDS 

[0 0 5 5] iKDSfttf h77y5>6^ (I I) ^ 
d'J Ffcfb77V5y^7^A (I I) *n'JK© 
iU-oTkJSfJii&fc' Incipient wetness St? 
tit, 3 0 0X.T'3him^fr-DXmm^m 

SLfcio Pt, PdOfiMllifn^tlO. 3SS%, 
10 0.5 11% £ LTCo a&nftg&fcftttKA i: Lft, 

[0 0 5 6] MftoKflakiRttfcUT. *®ej*8 Oft: 
Q%> ^^h+J-'l'^;l/?S2 0{*ffl%(DS^*ffl«/^c„ 

cosiffl*os»««tti. 2sa%, 5%gm^« 

2 2 4t, 9 5%@tli,^l4 3 9 0-CT'feofc (COM 
fate 2 2 4t:^e,3 9 0°C£T'£>g#$:9 0^S%^ 

*ftTSB— xso**<fc«ya*fiofc. Jg— x;g<D7j<stt 

ft^aa<i4jSEtt±7 , ;i/5^SWu5H«%C oO t 1 51 
I%MoO! *S*bfcrUWtt«*fflt^. IHlttXt±& 

20 ao^TftmLfc, m-xsT'^e.n/fcTk^ftita 

S?**^ mz:xg<Oii5ff-b/^W^-lcj;oTA*x«r 

ffll»>TJi=XB«|3WI6ffc»B*Ro*. EJ£te$fc33r5tt 
lAi&SOO'C, 3B#H7j<^jS5tLfco 

[0 0 5 7] JK£», ^-X@MS3*fe«fcO*^5*fpO 
^§^ft-& ! Kl'DS«. HPLC (IP39K >^'V^~? 

* (omsa. mtmm #x * u t * 9 $1 

30 Tto 

[00 5 8] CJtttW 1 ) a=3SO*iRfl^!fc«tOWH 

fflV^cSftC»f^t)DfC. y -!T;l/ = :M?ajb/£Sin D a (0 
0 0-1. 5E> B^'yfiVttSSfi) Sr^Oifci: 

*t*iis{b«!a*fft>fc. co«»»6nfc*^*oit 

40 [0 0 5 9] Ctttt0d2) m=XSO*^{ktt!!«©^fa 

(H S Z-3 3 OHU A, ^V-«^C#tt) *80 
0tt*6 h7f- SV^JHSbTc^ 0. 5N<D?&58& 
(ptcAti«}$b**^8 0'CTl hjasb, ajg, jjfe 
», S£«lbfc. t#t,nfcYM-lf*^-<Mi, ^tet&^FO 
ft^^2 4. 2 5^-V^Xha-A, ->i;*/7'7l/5^ 
Jt^4 1. 0, Na§tl* ( 0. iaa%T*fe^7c. -f 
*V^b7cX^^>-9-'l' KDfU>t>lC. CO-tf^-^-Y 
h««fitLTl^ft«!tt*»« 1 fcH«fctt«*WH 
so brc. W&n^Mffi«MMCC b7c„ f&mc «M»K A o 
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[0060] (tt®tm 3 ) %-JM(D7m<tmm.i&*. 

[006 1] 





4. 9MPa 




253N-f/'i 


LHS V 


4. 5h' 1 




369t 



ft 



[0 0 6 4] *3fr&ffl&fr&£3M^W®^lc«fc 
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